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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent the deterioration of a 
frequency 

characteristic in a piezoelectric thin-film vibrator. 

SOLUTION: An insulating member, a lower electrode part, a 
piezoelectric 

thin-film member and an upper electrode part are laminated 
on the diaphragm of 

a substrate in order so as to form a vibrating element, 

drawing electrode parts 

7 and 8 are respectively connected to the lower and upper 
electrode parts, and 

the respective extraction electrode parts 7 and 8 are 

respectively and 

independently connected to an electrode pad 10. The 
electrode pad 10 is 

constituted of an extended conductor part 16, extended from 
the extraction 
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electrode pad part 7(8) and formed in an electrode pad 
forming region D and 

plural minute conductor lands 17, which are sprinkled with 
mutual gaps in the 

electrode pad forming region D except a part where the 
extended conductor part 

16 is formed. Most of a current is permitted to flow in a 

main route, which 

passes through the drawing electrode parts and the 
vibrating element from the 

electrode pad 10 at the time of conducting the current with 
any frequency and 

almost none of them is permitted to flow in the other part, 
so that the 

deterioration of the frequency characteristic in the 
piezoelectric thin- film 
vibrator is prevented. 
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(54) BfiflO^M ffttHMT' 


(OT) IS*5>1 

[IRS] E^im)7<Oji9»dR^<OSHt$^li6±'r 
iIB$*i.S1B»<^a/h»«c5 y K 1 7 J: J: OSS/^-y 



(2) It^l 1-205074 

1 2 

mnzmLffMA^mmy\'ifK\'^tz:mmi'ftLxME lo 

imm2] t^mmtT^mmtEmm^b [ooon 

±mmmbij'mizmjm^td-zmmmfmiiziM imcom-fhm^mi ^ftmti. ssMmm^^i:: 

mm twf^ii^^ti^timmm^ti. ±MTm ^ [ o o o 2 ] 

SiLW^blM^tiiLm^li^ti^tiWS^'iy K IfiawJftlSl HI 1 Uiimi^y 4fV9-^b LX 

wmn3imv'>iizfsm:'ftLxmM&L^ixx\i'^i:i 20 tlX\>^?>,mllRlfml2liz^•txo^z. zff)E^ 

b imLb-rtm^rsmt^. wmmi. las mm. i^v ^^ymi) i tzr^^ 

imrnms] t&misbrummbE^mmb 7^A2*W)£?nTtiO. »«ico±tc*ft«gw(i« 

tmsmimmizinnrc&im&^ii. imt^vsl *r (wttf. z nois) 5 tiaJBsae t*««ta® 

atttTas^i^asLmffia**. JiSJiJumffiatJiJ:^ 3*iT«a«i'p*«?gj£3<i. zeTymm^fpcoTm. 

t:mmm^tix\>'^iR'mM^mmzh\>^x. isne* 0. jiMrm\^tiiLnm7b±m\^aiL9m8 

mfe'N* y < b ±Si3\^ tU LmSS^** Cti-fit-f timfe'NV H 1 0 a . 10 bA^iBSSKSit 

f: . it^ftai*»'J>^HS«JS$iife 1 ^&ihmtmi^^ 10 0 0 31 IML^nW^y H 1 0 a , 10 b±fcB 1 

WFf. 1 1 S^S^BEt. W^mi 1 ^fflv^TE« 

iMimbimizwmA^iifimmmitzm zbi^^h. 

imsimmisnzHrciktm&^ti. iMr^nm [ o o o 4 1 

mtaiw^ii^^ti'^iiMm^^ti. isrm^ «y k i o a . i o bo-*ii, mt^. m^-^y k i o 

tatWmblMBl^SiLWI^i^ii^tiW&'^'y H a(cJ1-gS*>^>QiJn$<i3tmS2 («ES^) Ji. T^l? 

K:»jlS^$*tTV^|>EmSI81^hFfcfcv^T. 40 iiiLm^7 bT^m^AbS^mmtSblMm. 

H<^^:< i:t.-*«. Jb£?l#a5L«fia5*» ftai6i:±l^l#aiLBftaJ8«r)ttc::frLt:flfcSrfflco« 

t . mnfii^ii^^^m&^M^i^ii^xtmimw^ mmts tfflsi ttg»a5«3 tE^isasffssra 

i,Wk(^'mf¥'7yvbi^LxmsS.^tix\>^6:ib [ o o o 5 1 Bswi-f-^^)^ <7)#iiiggjKo^ 

[^jB5i mm^tbr^mimb&mm'^b oiz. ^yTy^cib^yy^fLbmif^Rim. 

jeBa5«^3ifliaitci6i»tt:fia#msti. Jiarffmai 50 tLhmjf^yimzi^mrhm«mi2b.:iyf 


(3) 1^18^11-2 0 5 074 

3 4 

^fyt-ryxzpCTmssEcmE) n^mzii-y [0012] tf^. ±Em^i-6i25 3^^st: 

<^icth %>ff)xh 0 , mm. iMsiimms mL^ixx\^h^mmyzi>. mmm 4 - 7 1 2 0 s 

[00071 4/;, «i£-9-:^e»fc«i5-r6^[eI» 1 [0013] ^mniMmimmrhitiMzm^ti 

iiiiRsims.i<ommrizx*)Mt'o. ^yry^-c mf&^s^s^mm^f-^^^thzb^zhh. 

zbOX»^ACzWiSS/^vH10b(OflSBe8[Sb2: [00 14] 

il&m¥t3(r>Wm»e tteSaE»3<0lSJ*d fcti [i8S2:j»»l-t5fe«)«0*S] ±Ea«5r^J«^Sn:* 

4 0 , ayryiJ-C p<09€?g»C p{±W«-y K 1 0 20 COl6BBI4i5i:<7)J: ^'Srlt^^ t>->TMiSIRSi&»ifc 

emiokfisists*!,, vfx^mm^^ti. ±iETWiSffcttT»gi#ajt« 

-<>f ymfiy^ y\i-yyxz p\i^fWl,fn^ ji^isBif^tJv^Tv mL^w&>^f Y<r&^< b 

yyxzs\L^Kxmk\z\^^<. dcodtKiO. € t>-^rii. -e<o«ffi''?-!' Kje^««rtfc^<^'J^* 

a[<^<«^^^^^affifc->>-yig»wij&k'3im 30 =yyYifK\'>\z^^itvt:^^m.^ivz\.^hmA 

o^^mbtth. [00151 f^7,<nmm. mm^b-^^w^b's. 
[00091 z.ii\m\jx . RftSfia»»F h ^isatwkiasmffisst *«)i»c««Bj«sn/:«sft 

aStfMim^fWi. ±Eoin< , ■9-:na»<^'f y\:-yy ims}iz}:mimm^mmizn')xmm.^i\.. 

\i-^yxz pm^im<r>A y t-ryxz sbvm wsixz\iiLm\%^\.wmif^i^^tsmm^it. 

^-ret^idfc. »ft:u:tt<ok5:6. '^ia:\^hmm:\y->xmi^^mmh^Wb\.x 

[00 101 -er-c. Jj&9-:nafiK^^>t:-^>':*z v^s. 

s 5-iijnLT^s^siaF \xffmssMw^msm [ o o i e i %3(rmm.. w^w^bf^wmb^ 

tti&i6i±$-frs/;4fxo*a*>'ai^^$tLTv>2.. mx. ^ww^bmwsL^bimizmmm^ixfzmfff. 

, 1-6125 3^^msiz\t. H 1 0 J: imsizims^im^^mmzmxmmL^it. 

3<c. ff^nfia«5kmffi^'««y K 1 0 bwiatifciaj j:£TSi5^ffist:i4Ta55i§a}tmffia*«. jz^JiasB 

[00111 Li&»L^c*«<?>, ^c^^^c^ife-ett, JiE 50 V^T, f^^mffi'^-y K<^=5r< k i-^rll, ±^51^ 


(4) 
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10 0 1 7] m4<oiK8{±. mmtTUvmtm 
m:rm\^iiiLm!mk±m^tiiLmmiiti^ lo 

±srrm\^\iitwmb±^\^tiiLmmti^ii^ 

1 0 0 1 91 J:£fi!Jit<05^t:fcv^T. K^. 

x»4. WR, xii. mmimbmmit^ 

mi¥y>y'bi)>f>&i.him. X«. 
1 0 0 2 0 J W«>y l<»JK««^0^«tfc:S»3«f*o&f 

^>«^*|5^a-:»Tl6*««ffi>'^y h't=MS;<^ ><0«a[ 

miMLxmmffMm^^y Kt^i.-9-y®s^a8w>f 
[ 0 0 2 1 1 tfc, mst/^y ^mw^'iif-y^^m so 


iz)5\,^xmmmMi¥^^i^-yiz^'thmx. m 
b mmcnmxmxsmismi^imkxt h<^x. 

xi^m<^)mmmm^ix. tti. P9t*)m(t 

10022] 

[0023101 1 ffmmmMtztsK^xmm 
^r»^-y K(?)ai«A<*s*iTv%&. ioss 1 ffyms» 
mffHmmi nz^ptmmmm^bm^shmm 

^j:Zb\i. mil^-tXoiz. «fl|/t-y K l 0*^^ 

ii^meb mLm'i^m v h 1 7 ^wL-cflua^ti 
x\^hzbxs>*). ^iim<nmmimmiii:^ 
j£^mm=fmfS,b mmxi> 0 , -eo^aef^a 

[00241 f:i«T. mfatJtidtc:. Ki^^m 

mmmiztn't&msicoji^yim msizjp-mmm 

1 3 ) co-f y tr-r y xz s *S J: d 
[00251 lMtrfmi(r)^ y tr-r/yxz s ^iiJO 

C'A^oy'ry^Cv(rf^1SmM*.'kW}>-^^t:Lbifi 

^thtih, ^m^mi:W&t:^i>fzih<iz\i. te 

ns^wm-h^bmttyixh, Ln^L. ±sie8» 
«3<'^i«^eatfw;^dtt. ±ia@B9g^p<^«>^ 

[00261 -e^-c. cK^^HB^surca. mfe'^-y k 

1 0<7)«Sffl«S^B««tSC:fcT3>'Ty9-Czat3 
x.iZ^b^mkbLX\>^h. 

[00271 :Lffmmimizmwit>^yY 10 (i 
oa. ioh)\i. jtW)U<.%mvmiebm. 
oM^YmmyYiii^Lxm^^ti. ^Mmmw 

m (>\^it>'^htvt:m\er)m!lizii oHitisms 

>^yYm^mLmz^\%]^^LmMs (7) i^tMm 
^^id-ztcoTh*). m.m'mi*^yyv 1 7{±. ± 
^^«ssi5i 6*qej£$iTJia5^i-i&i^<mfii^N--y m 
iS!mDifitzm^mii:H-LxMaB&$nx\,^h. 
[00281 ;i<fm0Bwmtii. mm^<y 


(5) 


i^H^l 1-205074 
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8 


<0J^«fi*fnaiif«i^3» 1 1 K 1 0<^ CI t*»<?>« P»^«a!|ttt<^«fl:2rR6jh-r4C: 

K 1 7raoSPi^. mmmvY 1 7SO®IB*^ [00351 ^^. WN' y K 1 O<7^«t/N-^'->^0 
^3tL-CV^&. 10 Ifc^^-Ti^^cSiic/^^-ytilEH-rs^miseJfctH 

[ 0 0 2 9 1 J: OmiWWrfJItrOTt^t-. fflSUiffl «*SBSiefffia^iraHlb?*i!Ji^&C: t^^T'^S 

{ 1 0 0 ) <Oi^u 3ya«S:fflv\ »e»gm3«i!! cor. «a5<offi^RjH»^o$ijn:SJ: •? t,xe*»i8 

<i&»«e»Wl ltr*S^ffl''^>TiOS*s*5,ioOjum [0036] ±a<7)in<mffi^^-y K 1 O^O^ 

1 0 1 Smff 1 1 <OS^^cOSi«M<7)l52fgc01i« SM J: 0 1 iSv^iiii«?:J^«fe'N' y HJgfilt««Drtfc:« 

J: 0 fcii^^n. W;t.(f . H 1 cO/SHfc^ i 3 aco»/h»*5y F 1 7 SrMSBUfcco-C. 

(C. -fflcO^$3!««» 1 2 5 j« in-C*5 lE^r^coPS*^ 1 1 <^^fiSm*^± tT t . 1 1 Srmffi^-? 

20 -y K 1 Ofc:«0flyHc«^$-e:&^ tJ&^T^ . 

10 0 30] ?l^ajL«S8 (7)*»feJJB«i HI OfcSfiSmi i«»^^ft^H»±-r6-fc*«t^* 

Fjgifi««Drtfcg^i£$as®;^*a5i 6ti 'e<o±. 6i§aiL«67 ( s ) *^<i>g^jB^§ns 

««/^'y Kje«Ml*D<O4"5a5S:ji0, «i»25;uin. 1 6 Sr^ftittOT, gi^^lttl IcOS^S 

S3»l 2 5/xin(^#$^j^oJ»J|tJgj£$tt. i« i^gioTt. i^^* 1 1 S:5l^ajU«S7 

Ji^W^l 6c!>»j«l9!4J-*l^<m»'?->' H»jRiS«D (8) t:«SilK(c^jKSg8$*6::t**-C#^. 

rttc. -a<7>R$*^l 5^m<0jE*J»c0l«^J^«t7y [0037] $f>t=*Jt. JJE<7)^^<«ffi^^•■y H 1 02r 

H 1 7*»'2 offl£i-^fcsiiKS-:rt-fcjS^j£$itTmffi 1 6 }z.mjm>vm>vyY osuac 

>'<-yH 10*sflt«3tLS. CltfDW^-y K 1 O-Cli. ± -TS^fcti-^T. ^-c-y HI 0f:«Ra«ll<0« 

i!»l OOjumg<^Ba^\>T{i®;g«*S»l 6&tXl ^«lS^3lfl:1-6C:fc**T§SfcV^2^^^"^*'^^ 

0~12»08fh«*5yF17t:«^-rSC:i:t:'5r 30 -eiitv^dcoti, 02tc5t1-J:dt:. sm 


«$*l.T«BI''?-y K 1 Oj&Jfil^SilTk^Sco-C. HI 1 7^ F 1 7S«Si0^#e^*Sl eSoSgSfcSffi 

fc^J: 0 tSffi-'^-y Km««D<o^iit«t:s:»)»* SfLi.«»»aJ»3^ffi«i«a5tf 5<^±iiiTt:tS^ 

a;jWg^$tLTv^s tcofcjt^T . «ii>'N'y Yi^crm h^ita^h. w^-/ y i o tw^m 1 1 <os^^ 

W^^Wm-h :itifiTt .^t*). «ffi^^••y H 1 0 A^H 1 1 tc^f }g®<7)^\-.y K i 0 fcS^SW 1 1 <0 

[0032] iiomS/^-y K 1 0<3>«ffiiffllS<^«!l«fc: JBMt:*'tii»'«-y F 1 orJi. 0 1 1 fc:^-ra!3l«0« 
J: 0. ^<?3-^:''gBtfcltl.3yTy9-Czafcnyr 40 fe*-?-/ H l 0(mm(r)i>coii 0 t^SKft^SIWl lo 

S . [00381 WTtH 2<7^liBgS0l*ii»fl^S . CIO 

[0033] Wifcf. ±IE*{Wf!tc^fe0<-e«, -9-:/ HJB^ffitNtrfcl-^TlfaW^i k<±. 03tc^J: 9 

gBiOrj>-7^>i^Czai:ffiji#:Rstayx>^Czbi: t:, mffiVN'-y K 1 02r«IKco«)a{::jg^L:t<!:fc-Cft 

(itcffljfrri. Z t ifiT^ h. [ 0 0 3 9 ] 0 3 tc*-r J: o tc. ^<7^teJg®0<»C7rrt 

[0034] ±KiOi 3 fc. yT>^Cza ^ffi/"?-/ H 1 Oti. F}^«ffl«Drtt:»lS§<t 


[0031] ^iffymmsimiiiinxi. wmm^ 1 6 


tti i{ig:S««ca5i e^fmm>Yn<r>mj 


(6) 

9 

[00401 iK/mmmrnxu. mmam i8\i.m 
^^aw 1 i<DT-fey:fyisfc:*jJts^a5*f 1 1 

*) . iMmm^^i y H 1 0 k^s^i^m 1 1 t^y^izm- 

Siiffl|MJ:i)t)!Sv^iij«*l?KHi«fc:«j«3nS. t 

fc. 1 1 o«^si^xt/Si^a5« 1 1 f:^ 

fi|cS:»-l 8<^^^^5r#SLt:. ^'imQ^2 Off) 

[00411 ;i(om2<7>mmmmizxm. n&^^ y 
o««i^»«-rsj^tJt'<T. «/j^^pa52o*m 

L)t^. Sffi/N--/ K 1 OcoSffiE«S*>'i!'^^r< . «ffiffi 
asSr:*:(iCBI«1-SC:i:3&5-C§. MlEIg l «o||SS»li 

1 8a5^t:iMa<7)8t^jNiapaj 2 0 ^msit ^ t tc i o 30 

WN>K10i:fimffll<^^lifflb!»*18Jn 

mffi/^-/ K 1 0 fcs^sm 1 1 ^^^^ssK-ftr 

[00431 \xf\zm<rmmmmiwm-h. 
^^('mmmsiii^'^xmemz.ui. 04^:^ 

i 0 fc. Sffi/N- y K 1 0*<g;S»«ca5 1 6 tieScOM/jN 
K 1 7i:^HSS«f*SI52 1 tfcj: OfflfigSii-CV^ 

[ 0 0 4 4 1 04 tr^^J; 3 Z(nmwmm:i7ict 40 
Hg/^ y H 1 OtCli. 5l^aiL«ffi7 ( 8 ) *>^>«S/^• 
•y KJglK{S«Drtfc:g^jR$<lfcg^«ca{l 6*^ 

S:fr|6lfc:5HS««taJ2 l*^Ti;^fltgi51 6*>^>irt»e« 
^flX\^h. $^.tc. ±£S^*a{l 6f:^H«3ffta5 

[004 51 c:<om3(^^ltig^®[0«c^v)Ti>. 


It^^l 1-205074 
1 0 

wfmi. z.<r)Z.>:.\:.m^.x%wy<rfWb(r>^y\l 

mit^hZhifX:%h. tit. Ofc«^ 

tr 1 1 (m-^^mm^-fh z t ifix-^ . $ 4. 

>''?<y H 1 0 i:«m»l l<7)i^atS«5|^b2r0l.^i: 
[ 0 0 4 6 1 ^rtJ. ^<Ol|BBJij:£=^ll»gS0«fc:IS« 

ta. ±s#iiti9^0rctt. Ta9i§ajL««a57K 
oa. iob(Do*,</>-':»mmfi:m^smmmiz 

[00471 mif. mffi''«<5'K10a<o;*i&J:a«ll 
i»g®0ifc:S^1-JgffltmL:t%&t:tt. HI liz^ 
mmff)i>ff)i>zit^x . 9^(o^:rim<r>^yfy^c 

zA<onW^Mi)^±MW<'/ H 1 0 a<0«®ffl«S<D« 

>ifC ptO^-^m^MSrlJBWN' y H 1 0 b<0«ffiffl 

[00481 *3t. ±iB«S/^>y HI Oa, lOhCOd 

^mmizm^-fh b\>^dXdl^. f i o a t 

^N'-y H 10b<mmimL< L^j:<Xi,X^\ 

[00491 s<?>k:. iB^smmmm-ii. w^•-y 

««D{i05<o (c) fc:^J:dfcn}ettTi>J:<. * 
fz.a^m"^. 5«ahO^«J^tiS^tTt>J:<. 

i(m^r^m±m^^&Lxm's.izm^bxx\.^i><n 
xhh. ±ss^2<nmmmm\,zmwsif^y y i oo 
8«oj^tt±E«ffi^'«y nm^iSDcoj^ 

:*c#S«i«i^a5«l l<^)i^^^B!»±#S-#arL-CJ»i[ 

[00501 3<i,fc. JJl^QB^Mtli. S«U4 

ffiSrfi < 1 0 0 » t^i'U J; •5l8^§fiTV^)'J: 

miui. mm. mn^ < 1 1 o> os^u 

1SL^m)i&. nil) <0i^'J3y»«^. GaAs^ 

imxmjSLLx\>xy>\ 


(7) 

1 1 

c 0 0 5 1 1 $ <s>{c> ±M^mmmm-cii. mm 

[ 0 0 5 2 1 ^>C. _hEm3cOSI*l9»lim'«. SiS 

\Mtif.mmw^2Ui\imm&hxi>i,\^L. lo 

H5<?5(a)^(b)fc:^J:dfc. B^JjUbJ^jStT 
t>J:v\ 

[ 0 0 5 3 ] $ <?>fc:. ±Slg3c^^liB&HI0|-C«. 04 

i^tlX\^^i)\ 05CO (a) (b) tS^-fi^t. 8t 
/J>«f*C7^h'l 7Sr^<1-ffc:> 6t^«» 
fm2 1 (ci "JSffi'f -y H 1 Oimm-hXoizLXi> 

1 0 0 5 4 1 ±ffim3«*i«ag<B0i-cj±. 20 
*gf2 l»±B^«^l 60#S*Ki|fc:i»trS:6r|6|t: 

^Hm^^tiXUittf^. (b) fc^idt. ^ 

[00 55] ±Illeltlg3<O«ldBBS0rC 
^i. wmmyY 1 7ewg«»4, ^w^xh-^fn^. 

m3ff) (c) tcS^-Tidtc. HJB-Ciiv^L. 

5AJa±0^ft}e^t>J:v^. ?i?>{c. 
/Is^fic^y K 1 7 i:njgtt<^ia/|v«#c^y K 1 7A*Sft 
-rs^s ^'mW^yV^ 1 7i7)Jg«(±^'C#L< t=5: 30 
<Tt>J:Vv 

[00 561 ±Elglkll3<D«||iBg®0rC 
«it£7)jS/l^^*7yKl 7(±Mixt»{JS^tv« 
«:KrPt>«Ot:'fcofc*»\ H5<0 (c) fc^idfc. # 
m^mmyY 1 7<0iiM«ifeT^t< t^:<Tt i 

[ 0 0 5 7 1 $ ^.tc. }:Sim2<rmmmmx'\i. 
mu32oa>m.\i}imxh':>tiifi. ?m^. z«» 
5fi\:j±ffy1^msmvi>t\\ tit. nj&mm- 
mm 20 1 vmn^crmi'mu^ 2 oif^^ttm. # 40 

WmuU2Qff)WmimL<Lti:<X\>ii\>\ 

c:. im.^um2o<muwmikxmL<L^<x 
[ 0 0 5 8 1 $ f> fc. iM^mmmrnxM. w 

^ A 2 *-m3<X-C V ^S*1R 1 aJi)-0±ffl{Cffi»a5« 3 
f:Ta5mffiSI54 i:ffiraia{tt5 1:±a5mffia56*««t 


im^l 1-2 0 5074 
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[0059] 

i:fcJ:'3«S^'«'yH^mt3tt<OtJ)-?T{i. 

•y K»jS««c<0^«tS'9««cS:Jgl£tT«ffi/'«>y Y 

[0060] CKOi 3 fc. ^>''«-y 

msLi^i&'yxmffMMf^v Y^^h^<r)^^nmiz 

X. -*<^«ffi/N->yH*»<5>«Sga5«tTa5«aa5i:ffi« 

mimi^t±ssKmtmmi:^'>xmiVtf^m 

[0061] Z<n:i b *>^>. mMSSi(om.WLlizX ^-f 
[ 0 0 6 2 1 Sffi/N--/ FfcS^JfiSilS W« 

m^mmtziMM^mniyyY'mikcnmiti'^m 
{iim^mii^m(mi¥i:m^-ri><^x. ss^aw* 

[0063]$ ^.fc. *l»st^tJv^T1^a«^:mffi/^••y 
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